A signal sequence for the insertion of a transmembrane glycoprotein. Similarities to the signals of secretory proteins in primary structure and function.
The biosynthesis of a secretory protein and a transmembrane viral glycoprotein are compared by two different experimental approaches. (a) NH2-terminal sequence analysis has been performed on various forms of the transmembrane glycoprotein of vesicular stomatitis virus synthesized in cell-free systems. The sequence data presented demonstrate that the nascent precursor of the glycoprotein contains a "signal sequence" of 16 amino acids at the NH2 terminus, whose sequence is Met-Lys-Cys-Leu-Leu-Tyr-Leu-Ala-Phe-Leu-Phe-Ile-(His-Val-Asn)-Cys. This signal sequence is proteolytically cleaved during the process of insertion into microsomal membranes prior to chain completion. The new NH2 terminus of the inserted, cleaved, and glycosylated membrane protein is located within the lumen of the microsomal vesicles and is identical to that of the authentic glycoprotein from virions. (b) Nascent chain competition experiments were performed between this glycoprotein, bovine pituitary prolactin (a secretory protein), and rabbit globin (a cytosolic protein). It was found that the nascent membrane glycoprotein, but not nascent globin, competed with nascent prolactin for membrane sites involved in the early biosynthetic event of transfer across membranes. These data suggest that an initially common pathway is involved in the biogenesis of secretory proteins and at least one class of integral membrane proteins.